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EXECUTIVE SUMMARY
Report Structure Overview
The 2002 Energy Conservation Plan Status Report is an annua report prepared by the Department to

highlight completed, in-progress and “under study” energy conservation opportunities available as the
Department conducts the State' s transportation business.

The report is divided into three parts:

= Executive Summary: Short overview of the Department’s Energy Conservation Program

= The Energy Conservation Plan Status Report: Reports on how and where the Department
uses energy, highlights of current conservation activities, and the impact of implemented and future
conservation activities.

= Energy Conservation Opportunities. Compilation of implemented and “under sudy” solutions
that are the core of the Department’ s Energy Conservation Program.

Energy Facts

= By the mid-1990s, the Department was spending over $32 million in energy resources every year
for its day-to-day operations.
= The Depatment’s mgor energy consuming activitiesinclude:
Lighting the State’' s highway system
Powering facility lighting, heeting/cooling/ventilation systems, computer-rel ated operations
Lighting and ventilating State maintained tunndls
Fueling the Department’ s maintenance flegt
= |n 1994, Department of Generd Services (DGS) was directed by Executive Order W-83-94 to set
savings @ds for the top 10 energy-consuming departments and educationd inditutions. The
Department’s 10-year god is $51.06 million in net savings or about $5.1 million per year. These
gods only include non-vehicular energy consumption by the Department.
= Vadue of energy savings during 2001/2002 fisca year for projects implemented or being
implemented nets out to $15.6 million.
= Thisreport describes the Department’ s activities and identifies those areas of energy conservetion .
= The Depatment has aggressvely implemented energy conservation projects since the mid-1970's.
Converson of highway lighting sysems to high+ pressure sodium fixtures alowed improved lighting
conditions while reducing energy costs by 50 percent. These savings continue to this day.
= Mog of the Department’s low cost energy retrofits were implemented during the 1980's and early
1990's.
= During the 1990's, The Department set national standards, and was a nationd leader, with the
private sector, to develop the Light Emitting Diode (LED) traffic Sgnd module.
= The LED traffic Sgnd fidd test in Didrict 6 won both the Cdifornia Energy Commisson’s 1995
Award of Merit for Industrid Technology, and the Department of Energy’s 1995 Nationa Energy
Award.
= LED sgnds can reduce connected grid load up to 92 percent and last over six times longer than the
incandescent signd fixture it replaces.
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= The Depatment statewide full-color LED signal upgrade project expects to be completed during
2002/2003 fiscal year.

= |n 2002, the Nationa Associetion of State Facilities Adminigtrators recognized the Department with
two energy awards based upon the Departments total approach to energy conservation. One
award was for Best innovations in the field of “Design/Operations’ and the find award was for
“Overdl Best Innovations’ and was awarded by the Council of State Government of America

Conservation Opportunities Summary

The Department is currently in the study or implementation phase of 26 energy conservation projects.
The Energy Conservation Opportunities (ECOs) discussed in this report are separated into seven
categories.

1. Traffic Signals - Lighting modules to contral the flow of traffic a intersections and “on
ramp” metering (asub-set of sgnas are beacons and status indicators).

2. Roadway Lighting - “Points of Conflict” on State owned roadways (Federd interstate
highways, State highways and roads) are lighted at intersections, on/off ramps, and

points of merging and separation.
3. Roadway Sign Lighting - lllumination of informationd Sgnage located over the
roadway.

4. Bridgesand Tunnels - Lighting systems used on bridges and tunnels.

5. Facility Operations - Energy consumed in the operation of office and other buildings
occupied by departmental staff.

6. Procedures- Operation procedures that reduce energy consumption.

7. Bulk Energy Procurement - Energy dollar savings as adirect result of buying energy in
large discount blocks.

The conservation projects listed in the report have been ingtdled, are “in-process’ of being instaled, or
are in sudy phase of development. Completed and in-process project savings data sets are easy to
caculate, Snce the consumption basdline and current usage data is directly measurable. Projectsin the
under study phase may or may not have forecasted savings assigned to the ECO, depending upon the
current level of data being collected. Individua ECOs are discussed at the end of thisreport. Refer to
the table of contents for page number of each ECO.

Codts of project implementation and maintenance costs over time (if grester than current levels of
operations and maintenance costs) have been included in the ECO’s cost anadysis calculaions, where
datais available. Net dollar savings are discounted into 1995 dollars to determine if 1994 DGS gods
are being met.
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If dl cost effective ECOs were fully implemented, the Department would:

*  Reduce daytime and/or nighttime dectrica grid loads by about 35 Megawatts

*  Saveabout 195 million kilowatt-hours in annua energy consumption

*  Save some maintenance costs for selected projects

»  Pay back project costs through savings in energy and maintenance costs

*  Save acombination of $156 million in anticipated 10-year net present vaue (NPV) savings from
implemented project eements.

Potentidly save $75 million in NPV savings over ten years of operation from project e ements yet
to be implemented.

There is a potentia totd ten-year net savings (avoided costs) for the Department of about $231
million to apply againg aten-year god of $51.06 million.

ECO Funding

It is enticipated that any necessary expenditures discussed in this plan will be made through shifting the
internd dlocation of funds, the use of Energy Efficiency Bonds, SB1-5x funding resources, Cdifornia
Power Authority loans, State Highway Account Budget Augmentations and/or private sector funding
resources should they become avalable. The Depatment will be coordinating its funding and
implementation efforts with the Department of Generd Services and the Department of Finance to
insure optimum investmerts.

Program Measurement and Monitoring Efforts

To monitor the effectiveness of the program, the Department will track energy savings a the project
level as discussed within this report.

Individua facility managers, digtricts and program management will compile ECO deta, noting changes
in energy use and report those changes to the Divison of Business, Facilities, Asset Management and
Security’s (DBFAMS) Energy Conservation Program staff on an as needed basis.

DBFAMS' Energy Conservation staff will collect energy data from various departmental sources to be
used to coordinate and update the Department’s overdl energy program and related requests for data
from any internal or externa source.

Stewards of State Resour ces

The Department’s proactive efforts to reduce its cost to do business, through cost-€effective energy

conservation infrastructure investments, are consstent with its current efforts to meet the challenges of
the twenty-first century.

Page 6



POLICY/GOALSBACKGROUND
POLICY:

The Department’s Energy Conservation Program is consstent with its “Mission, Vison, Gods,
and Principles’ which support the protection and enhancement of the environment and quality of
life in accordance with the environmenta, economic, and socid gods of the State of Cdifornia

GOALS:

In 1994, through executive order administered by the Department of Generd Services (DGS),
the Department of Transportation was given a 10-year energy conservation goa of $51.06
million in avoided cods through the implementation of codt-effective energy conservation
measures (ECMs), or about $5.1 million dollars per year.

Since the mid-1970' s the Department has been a trendsetter in the field of energy and resource
conservation. As a direct result of these actions, the Department’s energy conservation efforts
have been consistent or exceeded State policies that pertain to State energy conservation goals.

BACKGROUND:

By the mid-1990s, the Department was spending over $32 million in energy resources every
year for its day-to-day operations. Some of the mgor energy consuming activities are:

Lighting the Stat€' s highway system

Powering facility environmenta systems (lighting, heating ventilation and air conditioning
{HVAC}, computer-related operations, €tc.)

Lighting and ventilating State maintained tunndls

Fueling the Department’ s maintenance flegt

The Depatment has aggressively implemented energy conservetion projects since the mid-
1970. Converson of highway lighting systems to high-pressure sodium fixtures dlowed the
Department to improve lighting conditions while reducing energy costs by about 50 percent.
These savings continue to this day.

Most of the Department’s low cost energy retrofits were implemented during the 1980's and
early 1990's.

This report focuses on non-vehicular energy conservation issues a thistime. However, future
reports will include those conservation efforts as the Department looks a dternative power
options that may dlow its fleet to expand their rolesmisson especidly in the aress of
electric/hybrid engine technologies.
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As dated above, The Department consumes energy in a number of mgor use activities or
categories. The Department has four energy load categories:

24-hour fixed loads such as traffic intersections, data processng sarvers, traffic
management centers, communications, toll collections, and some safety lighting and
ventilation systems, where energy is consumed a dl times a ardatively fixed rate.

Nighttime only loads such as roadway lighting & points of potentid conflict, highway
information sign lighting and exterior security lighting, where the equipment loads come on
when daylight is not present.

Weekday loads during the 6 am. to 6 p.m. time period: such as office buildings and
maintenance complexes, where busness hour operations and equipment may vary
according to the leve of required work activities.

Variable loads. such as sump pumps, demand driven equipment, etc., where forecasting or
planning for operation is dependent on externa forces/causes.

Loads in these four categories come on either at a known time and stay on for a documentable
period, or cycle on/off asaresult of aneed.
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ENERGY CONSERVATION HIGHLIGHTS FOR FISCAL YEAR
2001/2002

Fisca 2001/2002 was a mgjor year for the Department’s Energy and Water Conservation
Program. The Department’s rate of energy savings exceeded the Governor’'s god of $51.06
million/year by over $10 million. The biggest contributor to this success was the Statewide
Light Emitting Diode (LED) Traffic Signa upgrade project. Extensive teamwork by various
departmenta programs and private industries made this happen. Some of the recent highlights
ae

. In 2001/2002, The Department implemented the mgority of its officid Statewide
implementation of LED traffic Sgnd upgrading program:

- The Depatment's Divison of Maintenance co-developed with Department of
Genera Services (DGS)/Procurement a multi-vendor procurement program, which
dlowed the Depatment to buy from a lig of qudified LED traffic sgnd
manufacturers.  The State's Multi-vendor LED Traffic Signd  Procurement
Contracts are available for dl colors and configurations of signad heads to the
Department and its locd government partners (thus reducing cost to implement
these sgnd upgrades within everyon€'s infrastructure) The Department adso
provided “State Furnished” LED sgnds on dl new congtruction and rehabilitation
projects.

- The Depatment quaified for utility and Cdifornia Energy Commission rebates and
grants to further reduce implementation costs.

- The Depatment’s LED quality testing center a the TransLab facility in Sacramento
represents the latest in date-of-the-art testing technology. Departmentd staff
continues to perform quality testing on LED fixtures. By the time the LED upgrade
program is completed, quaity testing will have processed orders of over 210,000
LED sgnd fixtures.

- The Depatment’s LED Project team having completed its defining or performance
specifications for green and amber traffic Sgnas, amber-warning beacons, and
white “Wak” pedestrian combo sgnds sarted work on LED based CMS
performance specifications for both retrofit and new congruction applications.
Work expected to be completed in 2002/2003 FY .

- All digricts used the DOT/DGS-Procurement multi-vendor procurement contracts
to implement their LED traffic Sgna upgrade program.

- The Depatment's master service agreement with the University of Cdifornia at
Berkdey, to examine human factor questions as they relate to illuminated sgns and
signals, completed Task Order #1 during FY 01/02.
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The god of the various studies conducted under this contract is to insure the
highest level of cod-effective service possble to the users of the State’ s roadway
system, thus maintaining the Department’ s nationd leadership role in applying these
emerging technologies.

The focus of Task Order #lwasto:

1. Determine visud equivaence between green and amber incandescent and LED
fixtures when compared with departmental performance specifications for the
products, and

2. Determine if visua tasking is effected by dropping amber brightness to green's
performance (brightness) level, then further reducing amber and green
brightness levels to that of red. If visud tests demondirate color differentiation
tests do not suffer as a result of red, amber and green having equa brightness,
then, the results support Europe's performance specifications that vary the size
of the sgna head based only upon approach speed.

Should the State adopt “Equd Brightness’ performance stlandards, future fixture
cogts for amber and green sgnals will be lower, thus improving the rate of return of
these conservation measures.

The Department continues to study the use of a multi-color LED module to be used
as daus lights at toll and ingpection station booths. Performance specifications for
the sgnd dements were completed in 2001. The use of these fixtures for ramp
metering will dso sart in FY 2002/2003.

AB 1890 (chaptered in October 1996) and recent 1998 legidation (included in the FY
1998/99 State Budget Bill) dlows State agencies to enter into energy service contracts
(ESCOs) with the private sector or other state agencies. The Department, working with
the Department of Generd ServicesEnergy Assessmernts (DGS/EA) established a pool
of ESCOs. In June of 2000, The Department sdected an ESCO to implement “turn
key” energy sarvice contracts & most of the Depatment's mgor facilities and
Maintenance Centers. (Further information can be found in Project 51, page 23.) In
February of 2000, the Department of Finance (DOF) declared that ESCO funding, in
their opinion, could not be used to fund facility audits and retrofits.  The Department
worked with DOF daff and Department of Generad Services Energy Management
Divison (DGS-EMD) d&ff to develop an dternative program. Fecility audits Started in
the spring of 2002 and will continue through the summer. Project development and
implementation is planned to occur during FY 02/03.

Sating in the late summer of 2000, spot market energy prices for natura gas and
eectricity started to rise faster than utility companies could pass on those cost increases
to the consumer. The energy criss of FY 2000/2001 had started and continues into
present day.
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The Department continued to monitor and respond to the continuing crisis in a number of
ways.
- Department gaff continue to serve on numerous intra-agency teams, working groups,
and committees with missons to develop solutions (short, mid, and long-term),
policy and procedures as they relate to the Cdifornia Independent System Operator
(CAL-1S0) Stage 1, 2 &3 Energy Emergency derts. Use of dternative power
options, etc.

Interndly, departmenta staff implemented operation protocols that coordinate facility
operations dong with employee emergency action plans should rolling black outs
occur & itsfacilities.

- The Department accderated its Light Emitting Diode (LED) Traffic Signd program
to a point of 95% completion by July 1, 2002. As a Sde benefit of this activity, the
Department was dso able to accelerate its LED signa intersection battery backup
sysem (BBS) performance specifications. The introduction of full LED retrofits to
intersections alows BBS system cost to drop from about $60,000 per intersection
down to about $1,800. BBS inddlaion upgrades the levd of service a the
intersection by reducing power outage generated risks, snce the BBS alows normd
sgnd function for al power loss conditions except those lasting beyond 4 hours.
Statewide implementation is expected sometime by late Summer 2002. (Battery
change out program during major power loss periods could allow critical
service routes to function normally, like in an earthquake recovery period.)

Depatmentd management generated memos, newdetter aticles, emals, WEB
based articles demongtrating top to bottom support for conservation activities.

Buildings energy systems were placed on “Stage 2’ det datus as a standard
operationd level until manualy operated equipment could be automated under the
Department’s Facility Audit and Retrofit project. (Refer to project 5.1, page 23,
for more details.)

New didrict office projects in Los Angeles and San Diego were modified to include
cod effective “Sudtainable Building Design Elements’ during the preiminary design
phase of their projects. A new didtrict office in Digtrict 3 was added to the next
budget cycle and is currently on the LEED (Leadership in Energy and Environmentd
Design, a nationdly recognized building rating system) certification list a DGS Red
Edate Services Divison (RESD).

Asadirect result of the energy data collection over the past 24 months, Department staff
were able to develop a energy educational document that discusses how and where
eectricity, natura gas, and other heating fudls are used by the Department. Y ou can find
this document at the following web site.
http:/Amww.dot.cagov/hg/oppd/rescons/nrg_plan/CTnrgPrim02sv. pdf
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The Department’s employee, Gerdd “Jerry” Tripp, was honored by the State Merit
Award Board for his pioneering work in the development of LED traffic Sgnds. Jerry’s
efforts sarted in the early 1990's. Jerry was awarded the maximum alowable amount
by law, $50,000 in the fal of 2001. Jerry Tripp officidly retired from state service on
May 31, 2002. Since Jary’s initid efforts, the Department’s LED team has made its
LED sgna performance specification a nationd standard.

In 2002, the Nationd Association of State Fecilities Adminigtrators recognized the
Department with two energy awards based upon the Departments total approach to
energy conservaion.  One awad was for Bedt innovations in the fidd of
“Deggn/Operations’ and the find award was for “Overdl Best Innovations’ which was
awarded by the Council of State Government of America
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THE DEPARTMENTAL ENERGY ACTIVITIES

Energy Conservation Categories

Energy consarvation project development falls into two primary categories:
Projects either implemented since 1/1/94, or currently under studly.
Projects that are in the study phase of development, or have been identified as not feasible
a this time due to: legd issues, resource assgnment, or other conditions that must
change before additiond project development or implementation may continue.

Implementation and Energy Reporting Respongbilities

Implementation respongibilities for any consarvation project lie within the functiond unit
(Divison/Didrrict) that has management oversight of the impacted energy system and related
portion of the energy utility budget. In some cases, responsibilities have been delegated to the
energy system user. Energy consumption reporting respongibilities will dso vary from project to
project. Implementation and energy reporting responshbilities are defined in the “Energy
Conservation Opportunities” section of this report.

While, in prectice, it is every employee's responsbility to optimize their usage of energy during
the peformance of ther jobs, the Department's Energy Conservation Program Project
Management and Coordination focusesin four programs.

ADMINISTRATIVE SERVICES: Headquarters (HQ) and Regiona Centers, Leased and
State-Owned Sacramento Office Buildings, State Lab Facilities, 12 Didrict Office
Complexes, Traffic Management Centers (TMC), and Conservaion Program
Management

HIGHWAY MAINTENANCE PROGRAM: Maintenance Facilities, Equipment Shops,
Highway Lighting Systems, Traffic Sgn Lighting Systems, State-owned Traffic Signdls,
Irrigation System Pumps, Operation and Maintenance of Bridge and Tunnel Lighting
and Ventilation Systems

INFORMATION TECHNOLOGY: Computer Equipment Procurement Standards and
Purchase Approva

ACCOUNTING: Utility Bill Processing

Historical Energy Usage Data

Unlike mogst State agencies, the Department’ s energy consuming Systems are spread throughout
the State, with a mgjority of energy consumption not occurring a centraized facilities. Energy
consumption occurs at each “on/off ramp”, irrigation system, traffic Sgnal, changesble message
sgn, highway lighting, etc.
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The Department processes over 26,000 monthly utility and energy suppliers account invoices.
Some of those accounts are induded in summary computer billing while other invoices are
manualy processed. About 60 accounts represent the Department’s large facilities (buildings,
bridges, and tunnels), and another 600+ accounts represent maintenance dation energy
consumption. The rest of the accounts represent the energy consuming devices that support the
safe use of the Stat€' s transportation system.

Since the early 1980's, the Department has elected not to use utility bill analyss as its primary
method of determining the level of success for any energy conservation project. The preferred
method is to track the actua energy loads that have received efficiency upgrades. By using
facility energy management system operationa data, load inventories, or metered circuits, the
Department receives a clearer picture of its savings potentid.  This method is the only effective
monitoring process avalable. Utility bill andyss is a helpful guide, but the dynamics of other
loads operating in the building (i.e., computer usage, changes in size of work forces, eic.) and
building usage changes will mask savings generated from most energy conservation measures
(ECMs).

In May of 2001, al state agencies were requested by the Department of General Services to
supply utility data for large date facilities. Fourteen of the Department’s largest facilities were
sdlected and their historicd and monthly metered data is manualy collected, recorded and
forwarded to DGS daff. Data collected by DGS is then used to respond to information
requests by the Governor’s Office,

The following chart demongtrates statewide monthly kilowett-hours consumed by departmental

fadlities

Departmental Electricity Consumption from 1999 through 2002
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The following chat demondrates satewide monthly therms of naturd gas consumed by
departmentd facilities:

Departmental Natural Gas Consumption for 1999 through 2002
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Utility Bills
The Department receives two types of utility bills:

Consumption Based Billing:  Utility bills quantify energy consumption over a set period,
normaly 30 days, athough durations can be longer.

Ha Charge Billing: Utility bills of this type have a monthly fixed fee. Typicdly, lighted
roadway sgns and highway lighting accounts are billed on a fixed or flat fee bass.
These accounts are normaly off peak (nighttime) and the fee is based upon measured
connected load. Monthly invoices do not change, unless the utility rates go up or the
Department natifies the utility of a change in the sze of the connected load. Mogt of
these accounts have no consumption meter connected to the power circuit.

Types of Enerqy Consumed

The Department consumes energy in many forms at its facilities and roadway. They are ranked
in order of consumption:

Electricity

Naturad Gas (NG)

Liquid Propane Gas (LPG)

Fue QOil (FO)

Gasoline/diesd fue for portable generators

agrwbdpE
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Electricity, as an energy source, represents about 80 percent of the Department’ s non-vehicular
energy hill, and amgority of that energy is consumed by the highway-related energy systems.

Summary of Savings

The Energy Conservation Measures discussed in this report are separated into seven project
categories.

1. Traffic Signals - lighting modules to control the flow of traffic a intersections and “on
ramp” metering (a sub-set of signas are beacons and status indicators.)

2. Roadway Lighting - “Points of Conflict” on State owned roadways (Federa Interstate
Highways, State Highways and roads) are lighted at intersections, on/off ramps, and
points of merging and separation.

3. Roadway Sign Lighting - I[llumination of informationd Sgnage located over the roadway.

4. Bridgeand Tunnel - Lighting systems used on bridges and tunndls.

5. Facility Operations - Energy consumed in the operation of office and other buildings

occupied by departmental staff.

Procedural Improvement - Operationa procedures that reduce energy consumption.

7. Bulk Energy Procurement - Energy dollar savings as a direct result of buying energy in
large discount blocks.

o

Each of the seven categories above contain savings from energy conservation measures thet are
currently in place, being ingtdled, planned to be indaled, or under development. Individud

energy conservation measures (ECMs) are discussed a the end of the body of this report.

Refer to the table of contents for page number of each ECM.

Codts of project implementation and maintenance costs over time (if grester than current levels
of operations and maintenance costs) have been included in the cost andlyss caculdtions,
where data is available. Net dollar savings are discounted into 1995 dollars. From 1996 on,
al savings will be converted back to 1995 dollars in order to compare accomplishment of
planned versus 1994 DGS gods.

If dl cost effective conservation projects are found cost effective, then have them fully
implemented, current data forecasts that the Department would:

Reduce daytime and/or nighttime electrical grid loads by about 35 Megawatts.

Save about 195 million kilowait-hours in annua energy consumption.

Save/avoid some maintenance codts for selected projects.

Payback project cogts through savingsin energy and maintenance costs.

Save a combination of $156 million in forecasted tentyear net present vaue (NPV) savings
from implemented project dements. $75 million in forecasted NPV savings over ten
years of operations from project currently under study. Tota of the two groups of
projects yields a forecasted ten-year net savings (avoided costs) for the Department of
about $231 million to apply againgt a 10-year Executive Order W-83-94 god of
$51.06 million.
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Anticipated Savings Data
From All Energy Conservation M easur es

Conservation Projects
Savings Areas Implemented Under Study

Totals

Kilowatts 19,800 15,200 35,000
Kilowatt-hours/year 117,400,000 77,150,000 = 194,550,000
10 yr. NPV Dollars = $156,000,000 $75,000,000 ' $231,000,000

The following chart displays past annud rate of 1995 (NPV) savings redized by completed
projects. Included on the chart is aforecast of fiscal 02/03 annud rate of savings, based upon
savings potentid of projects dated to be implemented during that year. The Department will
continue to implement al codt effective projects.

Savings-To-Date and FY 2001/2002 Savings For ecast

* Annual Net Savings Accomplishments vs, Goal
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V  ENERGY CONSERVATION OPPORTUNITIES

Energy savings and net dollar savings for dl energy conservation opportunities listed in this
section were calculated over a tenyear operaiond period. NPV caculaions normdize al
future msts and savings to 1995 dollars. Maintenance and material savings or cost increases
have aso been included in these calculations whenever data was available. Statewide average
electricity rates of $0.095/kWh (daytime loads) and $0.075 (nighttime only loads) were used
for 1995 energy cods. Electricd inflation rate averages were supplied by the DGSEnergy
Assessments (from 2001 forward, $0.14/kWh for daytime and $0.11/kWh nighttime costs
were added to the date to reflect the rate increases during 2001.) A four percent discount rate
was used in al NPV caculations for future years. Actud inflation rates were used for current
and past years for NPV 1995 caculations. (Sources include spot sampling of utility bills, DGS
Energy Management Divison (DGS-EMD), Cdifornia Public Utilities Commisson (CPUC),
CAL-1SO WEB site))

The projects discussed in this report dso have gpplications in new congruction and in the
rehabilitation of existing facilities. In many cases, these projects reduce the Departmernt’ s base
load profile for norma day-to-day operations. The automation system network described in
project 5.1 (page 23) will dso dlow the Department to become more responsive to the
changing electrical and gas load demands placed upon its facilities during energy emergencies
over the next 10 years.
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Descriptions of departmental Ener gy Conservation Measures (ECMs):

Category 1 - Traffic Signal Projects:

11

Project: LED Traffic Sgnd Head Upgrade Project (at traffic Ssgnas)
Description: Convert incandescent traffic Sgnd fixtures to Light Emitting Diode (LED)
arays. This project will be implemented in three phases:

PHASE ONE: Consgds of developing performance specifications for the following
sgnd heads

- 12inch Red Bal (150-watt incandescent lamp replaced by a 10-watt LED array.)

- 8inch Red Bdl (70-watt incandescent lamp replaced by an 8-watt LED array.)

- 12inch Red Arrow (150-watt incandescent lamp replaced by a 6-wett LED array.)

- Portland Orange “Upraised Hand” pedestrian signd module (70 watt incandescent
lamp replaced by a 6-watt LED array.)

Upon completion of the specifications development phase, manufacturers were invited to
supply The Depatment with products that are in compliance with departmenta
performance specifications. A ol of quaified vendor products has been established,
and is continudly being updated.

The Depatment worked with the Department of Generd Services/Procurement
(DGS/Procurement) to develop a Multi-vendor Master Purchase Agreements (MPA) to
dlow the Department and loca governments to purchase qudified LED fixtures at the
lowest possible price. This contract would lock in product prices for 2 years with an
option for athird year.

Post ingdlation Qudity Assurance (QA) testing will be performed on sampled lots of
LED fixtures over the next five years to insure performance compliance of the products.

PHASE TWO: Same as PHASE ONE except for 12 and 8 inch green & amber balls,
12 inch green and amber arow LED traffic Sgnal upgrade modules, and Pedestrian
“Wdk” LED traffic dgnd upgrade modules. Also included in this phase is the
development of amber cautionary beacons.

PHASE THREE: In the next five to Six years, three color LED solid date traffic sgnd
heads will become cost effective. These heads will be used to upgrade the full signd
head as the RED LED modules in Phase One and Phase Two are replaced towards the
end of their effective life.

In general support of this program, the Department Maintenance, Traffic Operations
(Electrical), METS, and Project Development/Resource Conservation programs joint
funded the condruction of a fully equipped Quality Assurance testing facility at the
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METS Electricd Labs in Sacramento. Also funded by the Department’'s Resource
Conservation Program (RCP) was a Human Factors Study by ITSPATH UC Berkeley.
The study defined human vision impacts, conditions, limitations, and qudity of rdiability,
by various light sources (including incandescent, LED, and neon). RCP aso funded
procurement of early prototypes of LED product and field test equipment. RCP gaff
coordinated and supported the various programmatic teams within the Department to get
to the datewide implementation phase coordinated by HQ Maintenance and the
Digricts.  In June 2000, the Department entered into a multi-year inter-agency
agreement to the Universty of Cdifornia a Berkeley for additiond human factors
dudies. This latest contract is to resolve any visud task related questions that relate to
illuminated Sgnds and signage.

(Note Due to the termination of Project 1.2, the energy base line has been
updated for energy savings after July 1999. Future savings calculations for red,
green, and amber fixtures now are based upon the use of 150- and 70-watt
incandescent lamps.)

Status: PHASE ONE: For the most part, this phase is complete, red LED signds have
been inddled statewide, for some intersections in Didtricts 6 and 4 we have started to
replace the first generation (early 1990's) red LED signals with current models, energy
savings for these upgrades generates an additiond 60% savings (23 watts signas being
replaced by 9 watt Sgnas.)

PHASE TWO: This phase was accelerated by the State's Energy Crisis of 2000, 2001,
and 2002. Origind completion was origindly scheduled for 2003, however, the
Department added resources in 2001/2002 to speed up implementation for energy
savings and to dlow for battery backup systems (BBS) to be ingtdled at departmentally
owned and operated sgndized intersections. Therefore, as a direct result of these
efforts, for the most part, this phase is complete, there are a few intersections awaiting
module ddivery.

The Department is now upgrading intersections where local agencies pay for utilities and
the Department pays for maintenance. While this intersection upgrade activity does not
directly financidly benefit the Department’ s energy consumption program, it does directly
reduce the connected dectrica load to the State’' s electrica grid. The Department gains
savings in the cost to maintain the intersections.

New congtruction adds additiond intersections to the Stat€' s inventory every year. Itis
now standard practice to only ingal LED signds on dl current and future State projects.
About 6,500 new LED signds per year will be added to the department’ sinstalled base.
Future annud reports will true up this estimated annud number to reflect actud
inddlations. Future estimates will be limited to seven year projections at this time (one
average life cycle for red/green/ydlow sgnds).
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PHASE THREE: The Department continues to look a the next generation of LED
technologies as they can apply to traffic Sgnds, including organic LED sgnds and solid
sate TRI-Color LED traffic Sgnd heads may become codt effective to replace exigting
LED dgnd modules with a sngle, lighter weight dl-in-one product (This product may
include 3 separate heads or a single sgna head with three colors. NOTE: Single multi-
color traffic agna heads will require Federd Highway Adminigration (FHWA) approval
for intersection gpplications.  Fidd testing in non-intersection applications will occur
sometimein 2002.)

For more information: Performance specification details can be found at:
http://mwww.dot.ca.gov/ho/esc/ttso/e ectrical/dlectrical index.htm

Energy Savings Potentials: To Date: 8,181 KW, 71,661,000 kWh per year
(ingtaled); 686 kW, 6,010,000 kWh per year (on order); New Construction Potentid:
4,500 kW; 15,012,000 kWh per year

Data Collection and Tracking: Maintenance Installed Base Inventory Database
Estimated Implementation Timeline: Refer to Project Status section above.
Estimated Net Energy/Dollar Savings over ten years. Instaled or ordered: 81.8
million; New Construction Potentia: $41.3 million.

Project: Traffic Signd Reflector Lamp Upgrade
Description: 12" and 8’ traffic Sgnd lamps are being upgraded with lower wattage
reflector lamps replacing higher wattage lamps that do not have internd reflectors.

Status. Started in 1995 and completed in 1996, about 53,718 - 150-watt lamps are
replaced by 120-watt lamps, and 74,232 - 70 watt lamps were replaced by 50-wait
lamps. 1n 1997, the 50-watt lamp failure rates exceeded departmenta allowable norms.
The 50-watt lamps were discontinued that year. Late in 1998, quality assurance testing
determined that the 120-watt lamps had failed their acceptability tests. The lamps were
returned to the manufacture and the Department went back to ingtdling 150 and 70-watt
incandescent lamps.  This change in the indtalled base line of energy consumption has a
direct impact on the Life Cycle Cost Andysisfor the LED traffic sgna upgrade project.
Savings beow reflect the amount of energy savings redized by the project until the
reflectorized lamps are replaced during norma replacement cycles.

Energy Savings Potential: 537 KW reduction; 9,100,000 kwWh/yr.

Data Collection and Tracking: Maintenance Ingtalled Base Inventory Database.
Edimated | mplementation Timedine: Completed FY 1996, terminated 1/1/99.
Estimated Net Energy/Dollar Savingsover ten years. $3.5 million.

Project: 3M Traffic Signa Reflector Retrofit Study/Project

Description: (NOTE: this project only impacts traffic signal heads not impacted
by the various LED signal upgrade projects.) In May of 1998, 3M Corporation
gpproached the Department with a product concept for retrofitting traffic Sgna heads
with a reflector upgrade kit that would alow the Sgnd to operate with alower wattage
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lamp. The sgnd light output with the lower wattage lamp would sill meet ITE brightness
levels for both 8" and 12" signal heads. Edtimated wattage for 12" signas would drop
from 150 watts to 116+ watts, and 8" heads would drop from 70 watts to 45+ watts.
The Department is currently using 120-wait Phillips half-reflector lamps that alow us to
reduce dl 12" sgna head energy consumption. Therefore, the savings potentia for 12”
heads by the 3M-product does not seem cost effective a thistime. The kit for the 8
heads, do have some potentid since the Phillips reflector lamp option did not meet
departmenta field performance standards. Philips R&D daff have dso discussed the
possibility of further reductions of lamp wattage in the 12” reflector conversion kit, if they
can get alamp that runs in the 95 to 105 watt range. If they can get the lamp and it
passes | TE brightness tests, then the Department would rethink the cost effectiveness of
this conservation opportunity.

Status: To date, the reflectors have not met departmental performance criteria. Also
LED implementation has rendered this option as unfeasible and unnecessary.

Estimated Energy Savings Potential: Not sgnificant.

Data Coallection and Tracking: Maintenance Installed Base Inventory Database.
Egtimated Implementation Timeline Resolved FY 2000/2001.

Estimated Net Energy/Dollar Savingsover ten years: N/A

Project: LED Traffic Signal head Upgrade Project (at ramp meters)

Description: Convert incandescent traffic Sgnd fixtures to Light Emitting Diode (LED)
arrays. For background information see Project 1.1. This project will be implemented in
one phase.

Status: Project to start implementation in FY 2001/2002, and completed in FY
2002/2003.

Energy Savings Potential: Commute hour peak reduction, 0.84 MW; 1,310,000 per
year

Data Collection and Tracking: Maintenance Instdled Base Inventory Database
Estimated Implementation Timeline: To be completed in FY 2002/2003 (depending
on legidative gpprova)

Egtimated Net Energy/Dollar Savings over ten years. $2 million
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Category 2 — Roadway L ighting Proj ects:
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2.3

Project: Upgrade remaining Series Mercury Vapor (MV) Luminaries

Description: There are currently over 12,400 mercury vapor highway luminary fixtures
ingtaled in the Bay Areaand Southern Cdifornia. These fixtures are the last remnants of
the Department’ s older series circuit highway lighting system. The remaining 92 percent
of the system were upgraded between 1976 through 1986. Pending feashility studies
for each series circuit, remaining MV inventory will be replaced with High Pressure
Sodium Luminaries as related sections of highway undergo renovation.

Status: Since 1/1/94, approximately 10,498 fixtures have been upgraded, leaving about
2,000 units in Southern Cdifornia waiting for upgrading as ther adjoining roadway is
upgraded.

Energy Savings Potentials. Actua: 2,310 KW, 10,300,000 kWh/yr. Additional
Potential: 440 KW; 1,930,000 KWhyr.

Data Collection and Tracking: Maintenance Instdled Base Inventory Database.
Estimated Implementation Timeline: Completion Estimate FY 2003/2004.
Estimated Net Energy/Dollar Savings over ten years. Actud: $7.56 million;
Additiona Potentid: $1.39 million.

Project: Highway Lighting Sysem LED Upgrade

Description: In early 1997, Hewleit Packard (HP) and Philips Electric formed a joint
venture to develop LED cluster technology to replace current HID lamp technology.

The impact on the Department and other cities and counties would be mgor. Highway
lighting is the Department’s sSingle largest dectricd load. Should this project become
active, the Depatment’s energy profile may no longer have a very large night load.

Savings would be mgor.

Status: The introduction of the “Barracuda’ LED by HP and Philips Lighting marks a
major step forward in high intensty LED technology. The key to this developing industry
will be the ability to develop a codt-effective product that can compete with sodium
vapor lighting technology. To date, the product is not avallable.

Energy Savings Potential: Not quantifigble a thistime.

Data Collection and Tracking: Maintenance Installed Base Inventory Database.
Esgtimated Implementation Timeline: As determined by project scope.

Estimated Net Energy/Dollar Savingsover ten years. Not quantifigble a thistime.

Project: Highway Lighting System Reduction Research and Design Activities.

Description:  Since the mid-1970's, the Depatment has congtantly reviewed its
highway lighting desgn spedifications for opportunities to mantain or increese the
public’'s safety while reducing the Department’s cost to do business. One result of this
sudy was the Department’s High-Pressure Sodium Highway Lighting System Upgrade
Program, and another project removed about 25 percent of the number of fixtures a any
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one location. While most of these projects have been completed, the Department has an
ongoing program of research involving future roadway systems (including automeated
“gnat”’ highways, collison avoidance systems, etc.). As new technologies develop, the
Department will implement those cogt- effective systems that reduce energy codis.

Status: R&D into sulfur-based lighting and light piping are sarting to show some
promise for highway applications.

Energy Savings Potential: Not quantifigble at thistime.

Data Collection and Tracking: Maintenance Installed Base Inventory Database.
Egtimated Implementation Timeline: As determined by project scope.

Estimated Net Energy/Dollar Savingsover ten years. Not quantifigble & thistime

Project: Highway Lighting Sysem Converson to Inductive Lamp Fixtures.
Description: Convert existing 200 watt high-pressure sodium (HPS) highway lighting to
165-wait inductive lamp technology. This new technology is essentidly a fluorescent
lamp that uses radio frequencies to excite the mercury vapor in the chamber instead of a
filament. This new lamp has an equivaent light output to HPS fixtures that are currently
standard while using 25 percent less energy and potentidly tripling lamp life.

Status. Researching the technology for possible fidd testing.
Energy Savings Potential: Annual Savings: 1,680 KW and 7,358,000 kWh
Data Collection and Tracking: Maintenance Instaled Base Inventory Database.

Estimated | mplementation Timeline: No completion date at thistime,
Estimated Net Energy/Dollar Savings over ten years: $7,358,000 million
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Category 3 - Roadway Sign L ighting Projects:

31

3.2

Project: Highway Sign Lighting Sysem Ddlamping Program

Description: In the late 1980s, a research contract with the Ingtitute of Transportation
Sudies (ITS) a Universty of Cdifornia a Irvine, recommended that the Department
could turn off the powered lighting systems of some highway sgns.  (Under those
conditions where dternative sources of illuminaion are present, i.e, headlights, loca
Sreetlights, etc.)

Since the late 1990s, many export vehicle manufacturers have introduced controlled
head-lighting systems that reduce the amount of light distribution above the hood leve of
the vehicle. This was done to reduce glare upon vehicles coming from the opposite
direction. This safety improvement also has a direct impact upon the avalladle light
generated by vehicles to see traffic information sSgnage above the freeway. The
Department is investigating various solutions at this time to increase the vighility of the
ggnsin quesion. Investigated solutions include high tech lighting systems, higher leve of
reflectivity surfaces, in some rare cases Sign relocation, aso in some areas usng highway
lighting as the source for lighting up the impacted sgnage.

Status: By FY 1998/1999, most of the signs that have been identified to be delamped
have been s0 and ddamped. Studies are underway to find the most cost effective
manner to increase the vighility of sgns as the trend toward the controlled head-lighting
systems increase in percentage of tota vehicles on the roadway system. If signs are re-
lamped, they will have a lower wattage higher output fixture indaled, thus till generating
anet saving for this project.

Energy Savings Potential: Annua Savings. 1528 KW, 7,200,000 kWh;,

Data Collection and Tracking: Maintenance Installed Base Inventory Database.
Esgtimated | mplementation Timeline: Completed 2004/2005

Estimated Net Energy/Dollar Savings over ten years. $6.0 million;

Project: Highway Sign Lighting System Conversion to Mercury Vapor (MV) Fixtures.
Description:  Huorescent fixtures required lamp replacement every other year.
Highway Maintenance staff decided to convert dl fluorescent fixtures to 175-watt MV
fixtures. While the amount of light per energy unit is dightly less with MV lamps,
mai ntenance service periods could be stretched out to once every four years. When the
conversons were made, two two-lamp fluorescent fixtures were replaced by one 175-
watt MV fixture. Therefore, some energy savings did result from the conversion
process. (NOTE: Along with increasing the service period, a reduction of fixtures
to service yields additional work force savings. Energy conservation was not the
prime focus for this conversion program.) Post January 1, 1995 and estimated
potential savings are listed below.
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Status: We are continuing to upgrade sgn lighting systems as we upgrade roadway
facilities. The Department is aso looking into new lighting technology thet may dlow it to
reduce exigting lighting system wattage by as much as fifty percent. Tegting of this new
technology will occur until issues are resolved.

Energy Savings Potential: Annua Savings. 1200 KW and 5,400,000 kWh;
Forecasted Savings. 1,239 KW and 5,500,000 kWh.

Data Collection and Tracking: Maintenance Installed Base Inventory Database.
Egtimated | mplementation Timeline: Completion Estimate FY 2002/2003
Egstimated Net Energy/Dollar Savings over ten years. $4.8 million; Additiond
Potentia: $4.0 million

Project: CMS and EMS Lamp Upgrade Program.

Description:  The Department has 500+ Changeable Message Signs (CMS) and 99+
Extinguishable Message Signs (EMS) in its equipment inventory. Mogt of these message
Sgns operate with an array of 2,400 25-waett incandescent lamps (an average of 600
bulbs are on at the same time, for less than 12 hours per day). Messages are broadcast
to the highway user by spdling out words or Sgnds with a combination of on and off
lamps. All incandescent signs require more power than can be supplied due to the large
number of lamps in each Sgn. This s true for both utility and generator powered signs.
Since the late 1980s, departmentd staff has conducted R& D fidd-testing of five types of
dternative lighting sources.  7-Watt Xenon bulbs, Fiber Optics, Hip Disk, LED (2
Watt), and Phosphorescent Hip Disk (nighttime only signas) are the systems being
tested. Newer technologies are investigated as they are developed. Energy savings
potentids are directly dependent upon which dternaive system(s) the Department
adopts. Mogt of the current aternative systems consume about one third of the power
currently consumed by the incandescent arays.  Xenon, LED, flip-disk, and
combinations of those options now have performance specifications developed for
procurement of dternative illumination sources. Replacement codts are equa or less than
norma replacement codts, therefore, as older systems are ready for replacement, they
are replaced with a newer energy efficient modd.

Status. Currently the mgority of the incandescent message signs are being retrofitted
with Xenon lamp on a pixd for pixd bads. This represents an eighty- percent reduction
in power consumption for the sgn. LED and other dterndtives are being leased and
purchased. HQ saff (Traffic Ops, METS-Electrical Lab, Maintenance, and Project
Deveopment/Resource Conservation) are meeting to develop the next gereration of
solid state EMS/CMS sgn performance specifications. Late in FY 1999/2000, the
Department purchased five LED based CMS digns (one for testing, and the rest for
ingdlation). The spec development work started in FY 2000/2001 with LED specs
being completed in FY 2002/2003.

The systematic converson/retrofit of the incandescent CMS inventory is being

accderated. Recently, the use of the CM S systems has become high profile due to the
initigtion of the “Amber Aleat” child abduction notification system, and the need for
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additiona motorigt information. Reliability of the incandescent lamps is questionable and
often, CM S availability is reduced due to frequent multiple burnouts. The feasibility of an
LED retrofit is being sudied, and if that does not prove to be workable, the fall back
position is to implement this retrofit using the xenon technology. In ether case, the base
design of the CMS will remain unchanged. Expected completion of this effort is no later
than June 30, 2003.

Energy Savings. Actud -5200 KW reduction, 3,800,000 kWhl/year savings,
Additiond Potentid — 2,400 KW, 1,750,000 kWh/yr. (Energy cdculations based on 2
hrs of operation per sign per day, and 48 characters per message)

Data Collection and Tracking: Maintenance Ingdled Base Inventory and Traffic
Operations-Electrica Databases.

Egtimated Implementation Timeline: Origind schedule was as “ongoing upgrades’,
on an as needed basis. Current upgrade schedule is to upgrade al incandescent CMS's
to LED (or xenon) by June 30, 2003.

Estimated Net Energy/Dollar Savings over ten years: $5.7 million. Additiond
Potentid $2.6 million

Project: Highway Sgn Lighting System Converson to Inductive Lamp Fixtures.
Description:  Convert exising MV and fluorescent lighting to new inductive lamp
technology. This new technology is essentidly a fluorescent lamp that uses radio
frequencies to excite the mercury vapor in the chamber ingteed of a filament. This new
lamp has an equivaent light output to the mercury vapor HID lamps that are currently
gandard while using Sixty percent less energy and potentidly tripling lamp life.

Status. Starting trid period of fixtures.

Energy Savings Potential: Annua Savings. 1,730 KW and 7,550,000 kWh (based on
converting mercury vapor fixtures only)

Data Collection and Tracking: Maintenance Installed Base Inventory Database.
Esgtimated mplementation Timeline: No completion date at thistime,

Estimated Net Energy/Dollar Savings over ten years: $9.8 million
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Category 4 - Bridge and Tunnd Projects:

4.1 Project: Upgrade Tunnd Lighting Systems.

4.2

Description: The Department operates a number of tunnds throughout Cdlifornia that
require lighting sysems.  Lighting conditions’ requirements in dl tunnels change during
each day. Daylight hours require brighter trangtion zones at the openings of the tunndls
and lower light levels within the tunngl. Nighttime hours require the trangtion zones to be
lower in light levels than the interior of the tunngl. During rain, fog, dawn, and twilight
hours the trangtion zones need to vary with the ambient light conditions. High-pressure
sodium fixtures will replace the older existing fixtures. District 4 has decided to fully fund their
projects.

Status: Projects are on planned schedule. Light pipesand other innovative lighting technologies are being
included in the development plan.

Energy Savings Potential: About 1800 KW, 8,350,000 kWhiyr.

Data Collection and Tracking: Digtrict 4 saff, Structures and Highway Maintenance staff.
Estimated | mplementation Timeline: In Didtrict 4; 1996 through 2004 in three phases. Projectsin
other digtricts are pending.

Estimated Net Energy/Dollar Savings over ten years: $1.28million

(From Digtrict 4 projects.)

Project: Eastern Span of the SF/Oakland Bay Bridge

Lo

Description:  The Department is developing the construction plans for the lighting systems on the new
Eastern span of the SF/Oakland Bay Bridge. The four lighting systems include safety/maintenance,
roadway, pedestrian, and decorative lighting systems. Halide, light pipe, sodium, lighting sources are
included in the mix of lighting sources.

Status: Skyway portion of the project isin congtruction phase.
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4.3

4.3

Energy Savings Potential: Not quantifiable at thistime.

Data Collection and Tracking: Didtrict, Structures and Highway Maintenance staff.
Estimated Implementation Timeline: FY 2007/2008.

Estimated Net Energy/Dollar Savings over ten years. Not quantifiable a thistime.

Project: Upgrade Tunnel Ventilation Systems.

Description: The Department maintains a number of tunnels throughout California that require powered
ventilation system. Except for the new Century Freeway tunnels in Southern Cdifornia, al tunnel
ventilation equipment control systems are being studied for upgrade requirements and operations
automation. Variable Frequency Motor Control systems and new industrial CO and NOX sensing/control
systems are faster reacting and lower in cost than earlier systems. District staff determines how and when
these facilities are to be upgraded.

Status: Three tunnels in the San Francisco Bay Area are currently being studied for equipment and
control system upgrades.

Energy Savings Potential: Not quantifiable at thistime.

Data Collection and Tracking: District, Structures and Highway Maintenance staff.
Estimated Implementation Timeline: FY 2003/2004

Estimated Net Energy/Dollar Savings over ten years. Not quantifiable a thistime.

Project: Wind Generation on Antioch Bridge
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Description: During the late 1970’ s through the early 1990s, the Department took part
in anumber of Sudies to determine dternative power Sites on or a departmenta facilities
and property. Working with the Governor’s Office of Appropriate Technology, the
Cdifornia Energy Commission, and UC Santa Barbara staff, the Department devel oped
alig of high potentid dtes. The highest yidd ste is located under the Antioch Bridge.
Average wind speeds and consistent direction, due to the controlling nature of the bridge
design, make this Ste equa or better than any other wind generation ste in Cdifornia
Working with UC Santa Barbara Department of Environmentd Studies, the bridge has
been wind-mapped for over three wind seasons including micro-climate studies for over
two seasons. The bridge structure functions as an eongated wing that compresses the
ar going under the bridge. The air compression increases the wind speeds, and forces
the wind direction to become perpendicular to the bridge structure, thus reducing the
need for a“YAW” control system (wind direction turning control system). The smplified
design dlows the wind generator systems to tuck up under the bridge structure during
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periods of maintenance, and during high wind storms thus diminating any kind of adverse
wind loading stress on the bridge structure during storm conditions.

Status. Project on hold pending improvement in the dectric procurement spot market.
Once the economics are codt effective, the Department will market the opportunity for a
joint development venture between the Department and the private energy generation
market.

In addition to the proposed wind project at this Ste, the Department management has
suggested the addition of photovoltaic panels and some river- powered-1ow-head hydro
generation. The Size of these systems has yet to be determined. Prototype devel opment
will take a few years of field sudy prior to full-scae project implementation. It hasaso
been suggested that the dternaive energy sSte be developed for public education
regarding the “green” power gpplication and how the sysems interact with the
environment and locd wild life. For want of a better title for the project, Saff is cdling it
the“E” Park. (“E” for energy/environment.)

Energy Savings Potential: 2 megawattshour, 3,600,000 kwh/5 months of wind
Season operation per year.

Data Collection and Tracking: Structures and Highway Maintenance staff.
Estimated I mplementation Timeline: FY 2005/2006.

Estimated Net Energy/Dollar Savingsover ten years. Not quantifiable at thistime.
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Category 5 - Facility Oper ations Pr oj ects:

5.1

Project: Facility Energy Conservation Audit/Retrofit Program

Description:  From 1982 through 1986, the Department conducted a series of energy
audits on a cross section of different types and sizes of itsfacilities. The god of the study
was to prioritize energy conservation measures (ECMs) and facilities. The Sudies results
determined that every facility/complex with more than 40,000 square feet of office space
had energy conservation measures (ECMs) with sufficient sSize and scope that they would
dlow the use of dther Depatment-funded, Energy Efficiency Bond-funded, and/or
Private Sector Energy Service Companies (ESCOs)-funded conservation programs.

In 1988, the Department contracted with an ESCO to fund and manage an
audit/desgn/implement/track energy conservation "turn-key" demondration project in
three didricts facilities. At the same time, the Department contracted with DGS/EA to
fund energy conservation projects & three didtrict office complexes. The god of the two
demondtration projects being which gpproach was the easiest to implement and yielded
the greatest benefit for the Department.

Since 1993, the Department has been working with DGS/EA to develop an ESCO bid
package. To date, conflicting legal opinions within the Department and DGS have not
allowed this project to move forward.

With the passage of AB1890, DGS/EA and the Department have been developing a
pool of ESCOs and a client advocate to allow State government departments to enter
into energy service contracts with those ESCOs. It is the intent of the Department to
include al digrict and HQ facilities, over 40,000 square feet in Size in a master energy
sarvice contract task order with the Depatment of Generd Services/Energy
Assessments (DGSEA).  All cost effective energy conservation measures in those
facilities will be implemented under this Satewide effort. (Between 5.3 and 7.2 million
square feet of fadilities are involved in this program.)

Status. DGS/Procurement established a pool of qudified ESCO contractors in late
1999. The Department currently has an interagency contract in place (IAS3A0004) with
DGSEA, which dlows DGSEA to asss the Depatment in their sdection of and
working with the sdected ESCO contractor. On June 20, 2000, the Department
selected an ESCO contractor to enter into contract negotiations. By January of 2001,
the Department and INVENSYS Building Controls Company (the sdlected ESCO
contractor), had signed a contract and sent the contract to DGS Legd for fina approval.
As gructured at that time, INVENSY'S was to fully fund the investment grade facility
audits, then fund the dtatewide implementation of al departmentaly approved cost
effective conservation measures, the WEB ste/lcommunications systems, and a series of
employee training. Upon acceptance of the completed projects by the Department,
INVENSY S would gart invoicing the State on a monthly basis whereby the amount of
the invoice would be less than the redl vaue of the documented energy savings.
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The vaue to the State of this approach to conservation is the State does not invest
taxpayer funds in the front end of the project, yet receives improvements to capita
assets. And, the State repays the loan from documented savings to the Department’s
Utility Budget Line item. Side benefits to the State are a reduction in overhead costs by
reducing the amount of contractsto belet. Compression of the amount of the processing
time brings the projects on line at afaster rate.

In early February 2001, the Stat€'s efforts to use ESCOs to fully fund facility
audits/retrofits was stopped and agencies who had projects to be implemented within this
process had to find another way to identify and implement facility conservation mesasures.
As a direct reault of these decisons, the Depatment had to modify its facilities
consarvation efforts and is working with the Department of Finance (DOF) and DGS
daff to implement a satewide facility audit program, and then develop an implementation
program for identified conservation measures.

The Department worked with INVENSY S to restructure the contract for audit only
work. Through the use of “typicd” dtes the square footage audit scope was further
reduced.

From February through November of 2001, the Department staff met with DOF and
DGS daff reviewed the draft contract to ensure “buy-in” by al participants once the
contract was findized and sgned by INVENSYS and the Department. The contract
was sent to DOF for a courtesy review asinstructed by DGS Legdl.

Once approved by DOF and DGS legd, the INVENSY S contract was executed in the
first week of March 2002.

After some coordination mestings with the contract, regional contract “ start-up” meetings
were hdd in the Spring of 2002. Statewide audits started in late April and continued
until completed in the summer of 2002.

Conservation measures investigations included al energy and water systems located
within departmentd fadilities induding environmental, process, and employee-sponsored
equipment and systlems.  Alternative energy/water sources and load management/energy
source shifting systems were investigated. The Department’s ESCO 2002/03 Project
attempts to integrate the Department’s energy and water systems into a controllable
network operated via a statewide computer based management system. The mgjority of
the conservation measures highlighted in the completed audits focus on upgrading the
environmenta systems within the fadilities, induding lighting, heeting and cooling sysems
and related subsystems. The load management portion of the Facilities Energy
Management System upon implementation should dlow the Department to reduce facility
connected loads to the power grid during Stage 2 and Stage 3 derts in support of the
Governor’ s request for State agencies to shift loads during power supply emergencies.
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5.2

Estimated Energy Savings Potential: 1,733 KW, 5,340,000 kWh/yr.

Data Collection and Tracking: Energy tracking and reporting to be a combination of
the DGSEA Utility Summary Billing System, and savings data generated from the ESCO
contract.

Esgtimated I mplementation Timeline: December 2003/04.

Estimated Net Energy/Dollar Savingsover 12 years. $3.4 million.

Project: Whole Facility Power Generation

Description: Legidation in the early part of 2001 established a State Power Authority
(SPA) to buy, sdl, and develop in-state power generation resources. Partid or full

funding of the resources can come from Bond Funds sold by the SPA. Currently, under
development by the Governor’'s Office of Planning and Research is a task force to
develop renewable power generation buy-down programs that dlow implementing State
agendies to fund full fadlity on-Ste generation systems (including fue cell, photovoltaic,
wind, smdl hydro, micro-gen, Bio-gas generators, etc.)

Prior to the Szing, Sting, funding and ingdlation of sad sysems, each facility must have
completed Project 5a to such a degree that the facility’s energy load profile is optimized
for an on-dte power plant. If any or dl the load is generated by equipment burning
natura gas, then the therma output of the generators must be used for space and process
heating and facility cooling. (NOTE: Project 5a conservation measures that upgrade
“DX" chillers may be impacted by on-site generation projects. Absorption chillers
must replace most “ DX” chillers in order to take advantage of the waste heat.

Therefore, preparation for this project must be a design element in Project 5a.)

The Department would implement its portion of the statewide program as a partner with
al other sate government fadilities, including the UC/CSUC systems.

On-ste power generation would only include department-owned facilities. No roadway
electrica sysemswould be included in this project a thistime.

Status:  Prgject in the devedlopment phase for date government implementation.
Expected implementation starting in FY 2003/2004 and continuing until entire inventory
of State-owned facilities has been addressed.

Energy Savings Potential: Datastill being collected a thistime.

Data Callection and Tracking: Data from Project 5a will be used to sze project,
operationa data and savings information will be extracted from Power Generation
Energy Management Systems Data Logger Sub-Routines

Esgtimated Implementation Timeine: Yet to be determined. Projected start planned
for FY 2003/2004.

Estimated Net Energy/Dollar Savings over ten years. Not avalable at thistime.
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5.3 Project: New Facility Congtruction

Description:  Since January 1, 1994, the Department has completed energy
consarvation upgrades to two new fadilities. Lighting and heating, ventilating, and ar
conditioning (HVAC) systems were upgraded to higher efficiency units beyond Title 24
gods in the new Didrict 4 headquarters and the Farmer's Market 111 (a lease facility
where the Department pays utility bills). In FY 1997/1998, The Department rel ocated
its San Bernardino (Didtrict 8) Didrict Office into a new facility. InFY 2000/2001, the
Depatment tarted preliminary building design for two new didtrict office replacements
(Didtrict 7 (Los Angeles), Didtrict 11 (San Diego), and in FY 2004/5 a new Disdtrict 3
office buildings) The Department is working with DGS Red Edtate Services Divison
(DGSYRESD) in the development of these projects. As a direct result of Executive
Order D-16-00, a multi-agency/Department task force established sustainable building
guiddinesfor goplication in State congtruction projects (Guiddines report released by the
Governor’'s Office.

DGSRESD and the Department staff worked with the contractors to implement as many
design dements as possible within current budget and project development timeline. In
some ingances, the Department has requested additiond funds from the Cdifornia
Transportation Commission (CTC) and DOF. As of the spring of 2001, DOF had
turned down the Department’s request for added funs for co-generation and therma
dorage projects a the San Diego Digrict Office Replacement Project. Both the
Department and DGSRESD project staff continue to try and find solutions.

Status: Facility operations and digtrict staff continue to work on these projects.

Energy Savings Potential: Data dtill being collected thistime.

Data Callection and Tracking: The Department Facility Operations staff will track

equipment operational data calculations.

Edimated Implementation Timedine: Project completion will vary with each of the
major projects with the last project coming on line sometime around January 2008.

Estimated Net Energy/Dollar Savings over ten years. Not available at thistime.
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Cateqgory 6 — Procedural | mprovement Proj ects:

6.1

Project: Utility Accounts Verification Program
Description: In 1983, the Department was ore of the first Sate agencies to implement
a Summary Utility Billing Program. Utility computer tapes were sent to the Department
for downloading into our billing computers. This alowed the Department to process one
invoice that listed hundreds of utility accounts. While this process gresatly reduced the
cost of processng energy utility bills, the Department gave up some of its ability to
quickly audit account data. All billing data is in the computer. However, data history is
not easily accessible. Gaining access to monthly billing data requires writing mainframe
database routines. Over the years the various utility companies have changed account
numbers for admost every dectric and gas meter serving the Department facilities. Smdl
portions of the thousands of utility accounts are no longer accurate. They fdl into one of
the following categories.
1) Abandoned meter;
2) Wrong utility rateisin force; or
3) Load and consumption profiles are no longer vaid for aflat fee account; and,
4) Utility payment responsibilities have been transferred to loca governments,
however, due to a paperwork error on the part of the Department, the utility
and/or the locd government, the transfer of utility bill payment was not
implemented and the Department is il paying someone 2 s utility bill.

Status: The Department Accounts Payables has implemented an eectronic commerce
and dectronic fund transfer payment system to speed up the utility invoice payment
process. This quicker payment response time can be used to eke advantage of any
“gpeedy payment” discounts that may be offered by utilities. Accounting staff have dso
established a Qudity Team (made up of representatives from Accounting, Maintenance,
Congtruction, Fecility Operations, with Resource Conservation daff as a technica
resource to the Team.) to identify and recommend procedura changes to reduce future
utility account problems due to congtruction related utility scheduling and paperwork
processes. This effort is focused on reducing the types of problemsin dl four of the
account problems listed above.

The Department Maintenance and Fecility Operations have for the most part completed
their utility account auditing.  Auditing the accounts included fied vigts to verify activity
level of the service. To date, these audits have found account errors that benefit both the
utilities and the Department, with the Department coming out on the positive sde of the
equation. One-time savings and long term savings have been found through these audits.
Account audits will continue where deemed necessary.
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6.2

6.3

Estimated Energy Savings Potential: No red energy savings, only dollar savings due
to invoice corrections

Data Coallection and Tracking: Accounting and DGSEnergy Assessments Utility
Summary Billing Program.

Estimated Implementation Timeline: Ongoing andyss and adminigtration.
Estimated Net Energy/Dollar Savings over ten years: $10.7 million.

Project: “100% Agreement” Program with Loca Government Agencies.

Description: Over the years, the Department and loca government agencies have
shared some of the cost of operating intersections of dtate and “locad” maintained
roadways. To dabilize monthly costs and reduce the cost of invoicing and collecting
monies from the locas, the Department has ertered into “ 100% Agreements’ with some
loca governments. These agreements call for the locals to pay the entire dectric bill and
the Department maintains the intersection, thus impacting utility line item costs. The
numbers of contracts vary over time aslocas and the Department determine how, when
and where these contracts are of benefit to al parties.

Status: The Depatment Legd and Maintenance units are developing a new co-
operative agreement to better reflect true costs of maintaining shared intersections once
LED traffic 9gnds are avalable for ingdlation. The LED traffic Sgnd upgrade program
is being implemented in dl didtricts. Locd governments with “100% Agreements’ in
force have the option to buy LED modules from the Department’ s qudified vendors, and
departmentd Maintenance gaff will ingal the fixtures,

Energy Savings. No actud energy reductions, utility invoicing transferred to Local
Agencies.

Data Collection and Tracking: Maintenance databases

Implementation Timeline: On going.

Estimated Net Energy/Dollar Savings over ten years. $30 million in cost
avoidance to the Department.

Project: Telecommuting and Teleconferencing Programs

Description:  The Department is currently studying various aterndives to conducting
business more efficiently. Telecommuting and teleconferencing offer the Department the
ability to utilize computer technology to dlow employees to work more effectively.

Energy is saved as a Sde benefit from both of these programs. An employee's office
computer and possibly their office lights are not turned on when they tedecommute.
Savings in equipment life, energy, and fadlity cooling loads are thus redized.
Teeconferencing alows face-to-face meetings of daff without requiring long distance
traveling cogts (trangportation fud consumption savings). Eventudly teleconferencing and
telecommuting technologies may merge and alow the telecommuter to teleconference
from remote work gdtes. This change in work environment will impact departmentd
facility requirements.
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6.4

6.5

Status:  Some offices have implemented tdecommuting for dl gaff induding
management, while other offices have not for various reasons.  Video teleconference
dtes exig in dl Digrict Offices and HQ facilities. Some meeting rooms are equipped
with speskerphone systems to alow teleconferencing to occur &t that Site.

Energy Savings Potential: No data available at thistime.

Data Collection and Tracking: Tdecommuting Office, Highway Maintenance and
Facilities Operations eff.

Estimated Implementation Timeline: Estimate FY 2002/2003

Estimated Net Energy/Dollar Savings over ten years. Not quantifiable a thistime.

Project: “Lights Out” Program

Description: Since 1979, the Department has had a standing policy o the last person
out of aroom should turn off the lights. Energy auditors, from 1982 through 1993 have
al commented on how well departmenta staff has continued that practice.

Part of the success of this program is due to the fairly tatic locations of staff. As people
change posditions or locations, exiding daff explains the office routines and light switch
location(s). In 1994/95, the Department’s restructuring has relocated most taff
locations. Turning the lights out a the end of the workday routines will be reingtated at
these new locations. Facilities Operations staff will implement an awareness program for
al gaff once redtructuring is complete. As part of the facilities Master Energy Service
Contract with DGS/EA, it is the intention to identify light switch locations in dl office
areasto dlow dtaff to re-establish the “ Lights-out” program on a statewide basis.

Status: As part of the ESCO work to be performed at the Department facilities, the
energy audits will be looking at the current rate of staff turning off lights and equipment a
the end of the work day. It is necessary to establish an energy consumption base line for
energy conservation caculation purposes. Once base lines are established, Facility
Operations will send out notices (probably via Lotus Notes email) to dl staff outlining the
“Lights-Out” policy, as well as other consarvation policies in support of the current DGS
2001 Energy Conservation Management Memo 01-05.

Energy Savings Potential: Not quantifidble at thistime,
Data Collection and Tracking: Facility Operations and Highway Maintenance Steff.
Estimated Implementation Timeline: FY 2002/2003.
Estimated Net Energy/Dollar Savings over ten years. Not quantifiable a thistime.

Project: Computer Procurement and Operations Procedures

Description: From 1986 through 1993, the Department entered the computer age by
supplying mogt of its employees with access to persond computers and/or terminals.
Energy consumption increases from the computers, printers, servers, mini-mainframes,
etc., and the increased cooling loads became dmost as large as the facilities lighting
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energy consumption loads. In 1991, computer related energy consumption by the
Department was caculated at about 50 million kilowett-hours (including added facility
cooling costs).

About forty percent of the computer systems (mini-mainframe, CAD systems, and
terminas) run 24 hours a day due to the system desgn. All but a few persond
computers and terminas could be turned off when not in use. The gradud upgrading of
persond computers and terminas to EPA “Energy Star” dlass of units, will further reduce
departmenta energy consumption.

The Department has developed a policy to upgrade al desktop and server computersin
three-year cycles In conjunction with Y2K upgrades and other “Data Highway”
improvements, the Department will be shifting more and more of its information and
digribution of the same over this Network. Typicd “Energy Star” computer users
consume about 850 watts per hour or about $240 computer user per year. Some users
who travel have computers a multiple locations and may have multiple machines on a
the same time to dlow access to common files. Based upon Computer Services (ISSC)
estimates, there are about 16,000 terminal, PCs and CAD workstations distributed
dsatewide. Best estimates have the Department consuming from 27 to 35 million KWh/yr.
to run its computers, servers, printers, plotters, modems, hubs, fax machines, and
attached devices (like hard drives, scanners, CD-ROM burners, etc.) Computer related
energy consumption now ranks as one of the top three energy-consuming components at
our fadilities, with lighting and HVAC systems being the other mgor energy consumers.

“Energy Star” systems reduce energy consumption when units are not used for st
periods of time. Monitors turn off the main eectron gun, CPUs spin down drives and
reduce the speed of the processor chip. This reduction in operation may save up to forty
percent of normal operational cost.

Turning off equipment when it is not needed is ill the best form of consarvation. Older
systems used as much as 1500 watts per CPU/Monitor work gtation, so the trend to
more energy efficient computing systems is going in the right direction. Flat screen (nor+
CRT) monitor technologies, used in portable computers, are becoming less costly and
will become the standard type of monitor within the next few years. This device should
reduce user energy consumption by about 200 watts per hour of use. Thisinnovetion
will dso have a podtive impact upon the amount of eéWaste generated by the
Department.

Status: Discussions have started between Project Development/ Resource Conservation
and ISSC to implement computer usage guidelines that highlight various conservation
activities computer users can implement to reduce the consumption of resources,
including energy, paper, printing supplies, and a the same time reduce the risk of office
fires due to unatended powered equipment during nortbusiness hours. DGS
Management Memo 01-05 directs that unless there is a business reason to keep
equipment on after business hours, dl equipment needs to be turned off.
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Energy Savings Potential: To date 4,900,000 kWh. Est. Additional Potential:
4,200,000 kwh.

Data Collection and Tracking: Equipment operationa data calculations tracked by
the Department’s Facility Operations Staff in cooperation with the Information Services
Program dtaff.

Estimated Implementation Timeline: FY 2002/2003

Estimated Net Energy/Dollar Savings over ten years. $5.2 million; Additiona

Potentid $5.2 million.
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Category 7 - Bulk Energy Procur ement Proj ects:

7.1 Project: Sae of Cdifornia Naturd Gas Bulk Purchasing Program

7.2

Description: DGS/Energy Assessments manages the State's Natural Gas Bulk
Purchasng Program. The Depatment does not currently teke advantage of the
program. No fadlities consume enough gas during the year to judify program
participation. If, through consolidation of accounts, the Department could qualify as a
participant, then net savings to the Department could amount to three to six percent of
our natural gas expenditures per year. The Department’s consumption would meet
DGSEA criteria should the Depatment convert a sSzable portion of its non
construction/emergency vehicle flegt to naturd gas power engines. Naturd gas refuding
gations would aso hdlp the state flatten out the natura gas consumption curve of winter
heating hills, thus generating additiond savings to the date. School didricts and small
loca governments are combining their procurement efforts of bulk natura gas. The
Department may be able to participate in this program. Ancther area of natura gas
usage would be for the generation of heet for absorption chilling by micro-generators.
Summer gas consumption may be cogt effective given the changing dectric marketplace.

Status. To date, no reasonable cost effective offer has presented itsdf. Market
conditions are reviewed once per quater. The Department’'s Facility Audit/Retrofit
Project (Refer to Project 5a) may find a way for the Department to participate in
Generd Services Bulk Naturd Gas program. An additiond natura gas load will be
available to the DGS Bulk Naturd Gas Program should the Department implement to
any degree Project 5b.  Using natura gas as the primary energy source for whole site
eectrica generation systems would transfer eectrical utility cogts toward the gas utility
provider. Predictable load requirements would be defined in Project 5b's judification
package. The Depatment gaff and the DGS Bulk Gas Procurement team will have
aufficient time to include the Department’ s newly increased loads into the DGS Program.
(NOTE: Since a number of departmental sites use LPG rather than natural gas as
the facilities heating fuel, the Department may wish to investigate bulk LPG
procurement options.)

Energy Savings Potential: No energy savings, only energy cost savings.

Data Collection and Tracking: Accounting and DGSEnergy Assessments Bulk
Naturd Gas Procurement Program.

Estimated Implementation Timeline: Estimated FY 2004/2005.

Estimated Net Energy/Dollar Savings over ten years: Not avalable at thistime.

Project: State Power Authority (SPA)

Description: Asadirect result of the State’ s energy crisis of FY 2000/2001, legidation
established a State Power Authority that was established to develop and manage
eectrica resources in Cdifornia. Part of the SPA’s charter includes the co-funding of
renewable power generation sites. Over the next year of S0, power generation options
may become avalable to government agencies including the Depatment of
Trangportation.
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Status. As opportunities present themsealves, and funding resources are made available
to the Department, it will atempt to optimize its project implementation to best serve the
interests of the Department and the State.  Project 5b may have full implementation as
part of this program.

Energy Savings Potential: Not available at thistime.

Data Coallection and Tracking: Data to be developed and tracked on a project-by-
project (site-specific) bass.

Estimated Implementation Timeline: By FY 2002/2003

Estimated Net Energy/Dollar Savings over 10 years. Not quantifiable at thistime.
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